Measures of state anxiety (A state) and trait anxiety (A trait) were obtained from 48 VA psychiatric in-patients before and after either a stressful or nonstressful (control) interview. Scores on 2 of 3 A-state measures were significantly increased by the stress interview; none of the A-state measures was influenced by the control interview, Neither of the 2 A-trait measures was affected by either type of interview. These results demonstrated the meaningfulness of a conceptual distinction between trait and state anxiety and the differential influence of stressful conditions on empirical measures of these concepts.
On the basis of factor-analytic studies, Cattell and Scheier (1961) have empirically isolated two distinct anxiety factors, state anxiety and trait anxiety. While identifying a number of variables loading these factors, their research procedures have not permitted specification of the relationship between state and trait anxiety or evaluation of the effects of variations in stimulus conditions on indexes of these factors. Spielberger (1966) has recently proposed a theoretical conceptualization of anxiety phenomena that also posits two anxiety constructs. Following the terminology of Cattell and Scheier (1961) , these constructs are labeled state anxiety (A state) and trait anxiety (A trait). The A state is defined as a transitory state or condition of the organism characterized by ". . . subjective, consciously perceived feelings of apprehension and tension which are accompanied by or associated with activation of the autonomic nervous system 1 This paper is based upon a dissertation submitted to the Graduate School of Arts and Sciences of Vanderbilt University in partial fulfillment of the requirements for the doctoral degree. This investigation was supported in part by Grant HD-947 from the National Institute of Child Health and Human Development (C. D, Spielberger, principal investigator) and Grant NIH-P07Fr0016-04 from the National Institutes of Health, The author expresses his deepest appreciation to Charles D. Spielberger, dissertation chairman, for his encouragement and guidance during all stages of the investigation.
Portions of this paper were presented at a meeting of the Southeastern Psychological Association, Atlanta, April 1966. 2 Now at Highland Hospital, Asheville, North Carolina. [Spielberger, 1966, p. 17] ." The A trait is denned as an acquired behavioral disposition based primarily on residues of past experience and reflected in behavior by relatively stable individual differences in anxiety proneness in response to stress.
According to Spielberger (1966) , the measurement of A state requires concurrent assessment of both autonomic nervous system (ANS) activity and subjective feelings. With regard to ANS activity, Cattell and Scheier (1961) report that systolic blood pressure (SBP) and heart rate (HR) rank highest among the physiological variables loading their A-state factor. Evidence that SBP and/ or HR increases occur in "stressful" situations has frequently been reported (e.g., Ax, 1953; Rudolph, 19SS; Schachter, 19S7) , also suggesting that these indexes measure the physiological component of A state. With regard to subjective feelings, Nowlis (1965) concludes that adjective checklists provide meaningful indexes of the phenomenological aspects of moods and feeling states, including anxiety (A state). He further notes that scores on such scales correlate with many personality, situational, physiological, and response variables, particularly when the instructions require the subject to check each word according to how close it applies to his feelings at the moment he reads it [pp. 383-384] .
The Today form of the Zuckerman (1960) Affect Adjective Check List (AACL), which requires 5s to check words describing how they feel today, has been found to reflect changes in the stressfulness of various stimu-lus situations (Zuckerman & Lubin, 1965) , indicating that it measures the subjective, experiential component of A state. Spielberger's (1966) conception of A trait requires an assessment of the frequency with which an individual manifests A state and the range of stimuli and circumstances which evoke A-state responses. Presumably, individuals for whom A trait is a prominent personality characteristic manifest A state more frequently and to a wider range of stimuli than do persons who are low in A trait. An instrument which appears to measure anxietyproneness (and hence A trait) is the Taylor Manifest Anxiety scale (Taylor, 1953 ; MA scale). The MA scale items were selected by clinical psychologists as consonant with Cameron's (1947) description of manifest anxiety in chronic anxiety reactions; Bendig (1959) and Cattell and Scheier (1961) (Spielberger & Smith, 1966) , stressful interviews (Stevenson & Ripley, 1952) , perceptual isolation (Zuckerman, Levine, & Biase, 1964) , anticipation of one's first sport parachute jump (Fenz, 1964) , and the threat of electric shock (Katkin, 1965) . When standard stress situations are used, however, it is frequently observed that the physiological and psychological effects of a particular stressor depend on the individual 5's interpretation of the situation. For example, Speisman et al. (1964) noted that "the same stimulus may be either a stressor or not, depending upon the nature of the cognitive appraisal the person makes regarding its significance for him [p. 367] ." In observations of individuals taken over a period of time, however, variations in A state have been found to correspond with specific environmental changes. Mowrer, Light, Luria, and Zeleny (1953) found that palmar sweating and patients' self-ratings of tension showed corresponding increases and decreases both within and between psychotherapy sessions, and that a patient's narration of "traumatizing" events influenced his current level of A state. However, although A-state changes may be reliably observed for individual 5s in such situations, it is not possible to specify the particular internal or external stimuli that elicited the A-state response.
While the stability of A trait over time has been indirectly assessed by investigations of the reliability of scales such as the MA scale (Taylor, 1953; Windle, 1955) , the influence of variations in stimulus conditions on A trait apparently has not been evaluated. Instead, it has been implicitly assumed that measures of A trait reflect a stable personality characteristic, leading to an almost exclusive use of such measures as independent rather than dependent variables. Thus, many investigators (e.g., Spence, 1964) select Ss with high and low MA scale scores and compare their performance on various tasks. While the theoretical conceptualization of A trait as impervious to the influence of transitory stress implies that operational measures of A trait will also show this characteristic, this assumption requires empirical verification.
The purpose of the present study was to investigate the effects of stress on selected measures of A state and A trait. Since the inability to predict A-state arousal on a priori grounds makes the use of a standardized stressor inappropriate, an individualized stress interview was employed. It was predicted that this stress interview would produce increased manifestations of A state, but would not affect A trait. Since the effects of stress on A state and A trait could be more clearly observed if 5s were maximally relaxed immediately prior to the introduction of stress, a muscle-relaxation procedure was used to bring this about.
METHOD Subjects
The Ss were 48 male inpatients at the Murfreesboro, Tennessee Veterans Administration Neuropsychiatric Hospital. They were selected according to the following criteria: (a) Caucasian, (6) between 25 and 55 yr. of age, (c) never diagnosed "chronic brain syndrome," (d) above 9.5 yr. in mental age as measured by the Ohio Literacy Test (Foster & Goddard, 1924) , (e) hospitalized for less than 3 mo. prior to testing, and (/) judged to be in sufficient contact with reality at the time of testing to comply with the experimental instructions.
Measures of A State and A Trait
The A-state measures were systolic blood pressure (SEP), heart rate (HR), and the AACL-S, a modified form of the AACL. SBP was measured, in mm. of Hg., with a 300 model Baumanometer sphygmomanometer. HR was obtained, in beats/minute from a Sanborn Cardiette electrocardiograph. The AACL-S consisted of 132 adjectives. Of these, 21 adjectives comprised the anxiety scale: 11 were anxiety-plus words (e.g., afraid, desperate, shaky) that were scored when checked; 10 were anxiety-minus words (e.g., calm, cheerful, secure) that were scored when not checked. The Ss were instructed to check words describing their feelings "the moment before I took your blood pressure," setting them to respond for the specific period during which SBP and HR were obtained. Since each measure was obtained on two occasions, two different AACL-S word orders were used.
The principal A-trait measure, the MA scale, was given in a booklet titled the Biographical Inventory (BI). In the BI the IS MMPI Lie scale items were interspersed among the SO MA scale items; the MA scale has been previously administered in this form (e.g., Levin, 1961; Moss & Waters, 1960; Spielberger, 1958 Spielberger, , 1962 . The AACL General form (AACL-G), which was used as a second A-trait measure, differed from the AACL-S only in its instructions; Ss were told to check words describing how they feel "most of the time." Since the BI and AACL-G were each given on two occasions, two different question orders were used for each scale.
Procedure
All 5s participated in a relaxation period and an interview period. During both periods, 5s reclined on a standard padded examining table except while the written tests were being obtained. In the relaxation period, which lasted a total of 10 min., the recording apparatus (blood-pressure cuff and EKG leads) was attached, and 5s were then given musclerelaxation training similar to that developed by Jacobson (1938) and modified by Wolpe (19S8) . During the first 3 min., Ss were given instructions and practice in the tensing and relaxing of various muscle groups (legs, arms, stomach, face, etc.). For the remainder of the period, Ss were instructed to lay quietly and to think "quiet, peaceful thoughts." Nine minutes after the muscle-relaxation training began, the HR recording was begun, and 30 sec. later SBP was taken and recorded. Following this, when a minimum of 60 sec. of HR recording had been obtained, the EKG leads and blood-pressure cuff were detached, and the AACL-S, BI, and AACL-G were administered, in that order. Immediately thereafter Ss again reclined on the examining table, and the interview period began. The Ss were randomly assigned to either the stress or the control condition, identical except for the content of the interviews. In the stress condition, designed to have Ss reexperience emotions associated with earlier experiences that had been especially traumatic for them, Ss first were asked to describe their bodily reaction to fear. After this topic was explored, they were instructed to describe their most frightening experience, and were encouraged to include all the situational and experiential details they could recall. Nine minutes after the stress interview began, they were told to concentrate intently on the experience just described and to attempt to visualize the situation as it actually happened. Then the HR recording was begun, and the same assessment procedure used in the relaxation period was carried out.
The control condition was designed to have Ss talk about nonstressful topics, for example, favorite hobbies, sports, etc. The E made every effort to keep the situation as stress free as possible, commenting or asking questions only when the narration lagged or when Ss showed signs of moving away from neutral topics. After 9 min. (the amount of time devoted to the stress interview), Ss were asked to concentrate on the topics they had just discussed. The HR recording was started immediately and the same assessment procedure used in the stress condition was carried out.*
RESULTS

A-State Measures
The mean A-state measure scores for the Stress and Control groups in the relaxation and interview periods are presented in Table  1 . The data for each measure were evaluated by analyses of variance (Lindquist, 1953, Type I design) which are summarized in Table 2. For SBP and the AACL-S, the most important findings were the significant Conditions X Periods interaction effects. These findings, when considered together with the * Apparatus for automatic measuring of SBP was not available, and although the use of another rater for this particular index was considered, the difficulty of scheduling patients made this impractical. However, several indirect safeguards of the accuracy of the measurement of SBP were instituted. Throughout the 4-mo. period in which Ss were seen, E frequently checked the accuracy of his technique against that of several registered nurses on patients other than the experimental Ss; only random errors were observed. Second, while E was necessarily aware of the nature of the stimulus situation (stress or control), E had no knowledge of Ss' scores on any of the other anxiety measures at the time SBP was taken since these were purposely not scored until after S had completed the entire experimental sequence. Table 1 , indicated that the stress and control interviews differentially affected SBP and AACL-S scores. The stress interview induced significant increases in SBP and AACL-S scores, whereas the control interview had relatively little effect on these scores. Although the stress interview produced a greater HR increase than did the control interview, neither the Conditions X Periods interaction nor the difference between the relaxation-and interview-period HR means was significant. However, the SBP, HR, and AACL-S scores of the Stress group were higher in the relaxation period than were those of the Control group, suggesting that the influence of the stress interview may have been attenuated by the operation of the Law of Initial Values (Lacey, 1956; Wilder, 1956) . To determine if interview-period A-state scores were related to initial (prestimulus) levels, correlations between relaxation-period scores and magnitudes of change in A-state scores from the relaxation period to the interview period were computed for each measure. These correlations for SBP, HR, and the AACL-S were -.43, -.40, and .01, respectively. The correlations obtained for both of the physiological measures were significant (p < .01). Thus, 5s with higher relaxationperiod scores showed less increase in SBP and HR in response to the interviews than 5s with lower initial scores, as would be expected on the basis of the Law of Initial Values (LIV).
To partial out the LIV effect, interviewperiod SBP and HR scores were adjusted by a procedure which allowed the direct comparison of "adjusted" interview-period scores with relaxation-period scores (Benjamin, 1963) . The adjusted interview-period scores for SBP and HR, which are given in Table 3 , were evaluated along with relaxation-period scores in analyses of variance (Type I design). For SBP, the periods (F = 48.78, df = 1/46, p < .001) and Conditions X Periods (F = 7.41, df=l/46, p < .01) effects were much stronger than before. For HR, the previously nonsignificant periods effect was significant (F = 6.06, df=l/46, />< .05), indicating that HR increased in the interview period. Although the Conditions X Periods effect was stronger for the adjusted HR scores, it still fell short of statistical significance (F = 2.65, dj= 1/46, p< .12).
Correlations of relaxation-period scores with the uncorrected interview-period scores for SBP, HR, and the AACL-S were .75, .93, and .76, respectively (all />< .001). Thus, despite the marked changes in the means of two of the A-state measures, Ss maintained their relative ranks on all three A-state indexes in the two experimental periods. 0 Correlations between SBP and HR within the relaxation and interview periods were .52 and .44, respectively (both significant at p < .01). In contrast, none of the correlations between SBP and the AACL-S or between HR and the AACL-S was significant.
A-Trait Measures
The mean A-trait measure scores for the Stress and Control groups in the relaxation and interview periods appear in Table 4 . The data for each measure were evaluated by analyses of variance (Type I design) in which no statistically significant effects were found (all Fs < 1). These findings, when considered together with the means shown in Table  4 , demonstrated that the A-trait measures 0 Correlations based on adjusted SBP and HR scores were essentially the same as those for the uncorrected interview-period scores on these measures. DISCUSSION In the present study, scores on three measures of A state, SBP, HR, and the AACL-S, increased in response to an interview designed to induce psychological stress and were unaffected by a nonstressful (control) interview in which innocuous topics were discussed. The differential effects of the stress and control interviews on SBP and AACL-S were statistically significant, while those for HR were not. Negative correlations between relaxationperiod scores of SBP and HR and the changes in these scores produced by the interviews suggested that the Law of Initial Values (LIV; Wilder, 1956 ) may have operated to reduce the effects of the stress condition. When the LIV effect was removed by adjusting interview-period SBP and HR scores, the SBP and HR results were more consistent with predictions, demonstrating the importance of taking the LIV effect into account.
Scores on A-trait measures were not influenced by either the stress or the nonstress interview. The high correlations obtained between the relaxation-and interview-period MA scale and AACL-G scores provided further evidence of the imperviousness of these A-trait measures to variations in stimulus conditions. The high correlations between the MA scale and AACL-G in both the relaxation and interview periods demonstrated the equivalence of these scales as measures of A trait despite major differences in their method of construction, validation, and item content.
Although the patterning of the means of the A-state measures in the relaxation and interview periods was essentially the same, only SBP and HR were identified (by correlations) as comparable A-state indexes. These findings suggest that the three measures may tap relatively independent components of A state. The failure to find significant SBP-AACL-S and HR-AACL-S correlations might also reflect individual differences in the particular autonomic channel in which maximal response to stress is shown (Lacey, Bateman, & Van Lehn, 1953) . Therefore, it might be expected that correlations between any given autonomic measure and a phenomenological measure of A state would be attenuated by this influence. Since SBP and HR are both measures of cardiovascular functioning, a higher degree of covariation and interdependence would be expected between them than would be the case for measures of relatively independent physiological systems (e.g., sweat gland and cardiovascular activity), or for physiological and phenomenological measures of A state.
The findings of the present study provide empirical support for Spielberger's (1966) theoretical conceptualization that posits A state and A trait as separate, but related, anxiety constructs. Scores on measures of A state, defined as a transitory condition of the organism consisting of feelings of tension and apprehension together with ANS arousal, increased as a function of changes in stimulus conditions designed to induce psychological stress. In contrast, the same stimulus conditions did not alter scores on measures of A trait, suggesting that such measures reflect individual differences in anxiety proneness that are impervious to situational stress.
